Results of modeling the spectra of two supernovae SN 2008D and SN 2006aj related to the X-ray flash XRF 080109 and gamma-ray burst GRB / XRF 060218, respectively, are studied.
INTRODUCTION
The modern classification of core-collapse supernovae includes several subtypes. If the spectra demonstrate hydrogen lines, then the supernova belongs to the II type. Its light curve shape is determined by the hydrogen recombination features in the envelopes. If a star loses its hydrogen envelope, but the helium shell is still present in the spectrum, then the star is classified into the Ib type. The impacts of hydrogen recombination are absent in its light curve, and its shape is determined by the heat-uously on the initial parameters of the progenitor star.
This paper discusses the manifestations of stellar-wind envelopes around the progenitor stars of an X-ray flash XRF 080109 and a gamma-ray burst with a strong X-ray component GRB / XRF 060218. Some signs of supernovae (SNe) were noticed in the spectra and light curves of both events, which allowed studying these phenomena from the very start of the explosion (unlike most SNe that are detected at the moments close to the "classical" maximum of the light curve). The study of this kind of phenomena makes it possible to approach the solution to the supernova explosion mechanism and the origin of gamma-ray bursts.
On January 9.57, 2009 (UT) the X-ray telescope XRT on board of the Swift space observatory registered an X-ray flash XRF 080109. The X-ray component was detectable for about 15 minutes [1, 2] . The Burst Alert Telescope (BAT) did not detect any gamma-ray quanta. The passage of a shock wave through the envelope was observed in multi-color light curves during several days [2, 3] . The afterglow light curves and spectra distinctly showed signs of the supernova, phenomenon for which we observed the passage of a shock wave through the wind envelope surrounding a massive SN progenitor star, which manifested itself as a thermal component in the X-ray spectrum observed during the first 2 hours, and then as a powerful UV burst with the maximum observed in 11 hours after the burst [4, 5] .
The effect of the shock wave passage is seen in the optical light curve as a relatively short peak several days of duration [5, 6] .
In both cases the moment of the X-ray flash and/or gamma-ray burst registration was taken as the beginning of the SN explosion.
The structure of the paper is as follows: spectral observations and preliminary data process- were subtracted for the contribution of the host galaxy, the spectral distribution of which is constructed from the regions located in immediate proximity to the supernova.
Then the observed spectra were corrected for the extinction in the Galaxy according to the dust distribution maps [7] . When taking the extinction into account, the dustscreen model was accepted, where the expression to account for extinction is of the form F int (λ) = F obs (λ)10 0.4×k(λ)E(B−V ) , where F int (λ) and F obs (λ) are the emitted (without absorption) and observed fluxes, respectively. The
Milky Way extinction curve k(λ) was taken from the paper [8] . The spectra of SN 2008D were as well corrected for the extinction in the host galaxy according to the data from [3] . The absorption in the host galaxy of SN 2006aj is negligible [9] .
Before the interpretation, the spectra were transferred to the reference frames, associated with the gamma-ray burst or the X-ray flash (z = 0.0331 for GRB / XRF 060218 and z = 0.007 for XRF 080109, see Fig. 1 ). The redshifts were estimated from the shift of galactic emission lines, and are consistent with data published in the literature.
COMPARISON OF THE OBSERVED AND SYNTHETIC SPECTRA
To interpret the observed spectra in detail,
we applied the multi-parametric SYNOW code [10] , which was previously used for the analysis of spectra of core-collapse supernovae [11] [12] [13] . The code algorithm is based on the following assumptions: spherical symmetry; homologous expansion of layers (v ∼ r); sharp border of the photosphere emitting a black-body spectrum and associated at early stages with a shock wave.
The code is used to identify the lines and find the expansion velocities of the layers in which they are formed. The P Cyg line profiles observed in the spectra of supernovae and modeled with the code are then divided into two types according to their shape:
• the lines formed in the layer undetached from the expanding photosphere; • the lines appearing in the layer detached from the photosphere. second spectrum are as follows: T bb = 6000 K,
The temperature of the photosphere was determined by the slope of the observed spectrum.
Since the shape of the spectra is very different from the Planck curve, the ions, describing the main spectral features were immediately included in the calculation. The photosphere velocity was adopted as equal to the velocity of the ionized iron lines [13] . The maximal velocity at the upper boundary of all envelopes V max was estimated from the blue part of the P Cyg line profiles. Optical depth of the reference line [13] was selected in a way to best describe the absorption components of the P Cyg profile. The SYNOW code allows applying one of the two laws of the matter density decrease with distance: power (τ (r) ∝ v(r) −n , where v ∼ r), and exponential
where V e is the characteristic velocity of the layer, which determines the size of the envelope and the width of the absorptions in the observed spectrum). We used the exponential law in our calculations. The parameters of the main models that take hydrogen into account are presented in Table 1 .
As an alternative interpretation of the spectral feature near 6200Å, we considered the model calculations of synthetic spectra contain- It is obvious that the final conclusion requires observations with a higher spectral resolution.
Modeling of SN 2006Aj Spectra
The spectra of SN 2006aj obtained with the BTA in 2.55 and 3.55 days after the gammaray burst were modeled with the SYNOW code. Using the best models of the SN 2006aj and SN 2008D spectra, we measured the hydrogen and helium envelope velocities, and the velocities of photosphere expansion for the respective observation epochs (see Table 2 ). The earliest Previously, an idea about the presence of hydrogen in the spectra of type Ib and Ic supernovae was suggested [13, 23] . The idea was confirmed in our paper [6] dedicated to the study of early spectra of SN 2006aj. 
